Reaction of PYR-(MgnBu) 2 , in which PYR is 2,6-[(DIPP)NC(Me)CHC(Me)N-] 2 -pyridine and DIPP is 2,6- 
Introduction
Transition metal hydride complexes play an important role in the broader context of organometallic chemistry and have paved the way for the early development of homogeneous transition metal catalysis. 1 The extended class of late main group metal hydride compounds (e.g. alanes, boranes, stannanes) is also well-established and heavily used as reducing agents in organic synthesis. 2 The early main group metal hydrides, however, suffer from their highly polar character, which results in ionic crystal structures, (MH) ∞ and (MH 2 ) ∞ , with very high lattice energies. 2, 3 The latter are an obstacle in the synthesis of well-defined early main group metal hydride complexes like L 0 ⋯M-H or L −1 -M-H (in which L 0 and L −1 represent neutral and −1 charged ligand systems, respectively). The challenge of selectively synthesizing early main group metal hydride complexes was recently taken on, and the field is rapidly expanding. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] This is especially due to rewarding contributions of the field to early main group metal catalysis [16] [17] [18] [19] and hydrogen storage. 11, 14 In light of this, β-diketiminate complexes of magnesium hydride (Scheme 1) have been shown to function as molecular models for the hydrogen storage system: MgH 2 ⇄ Mg + H 2 . 11, 14, 20 Apart from the magnesium hydride dimer [(DIPPnacnac)MgH] 2 (Scheme 1), 9 larger magnesium hydride clusters based on bridged β-diketiminate ligands were introduced. 14 Hitherto, the low-valent products after H 2 elimination could not be characterized. Also, reversibility has so far not been observed. In continuation, we extend our investigations with the 2,6-pyridylene bridged β-diketiminate ligand (PYR). This ligand has been shown to have unusual coordination chemistry. [22] [23] [24] It can bridge a dimeric unit symmetrically with long, but not negligible pyridine-metal contacts (i) in Scheme 2. This leads to significant strain: the N-C-N angles in PYR-(MgnBu) 2 of circa 109°are much smaller than the idealized 120°value for sp 2 hybridization. Also asymmetric coordination modes (ii) have been observed. Due to essential free rotation of the pyridylene unit in respect of the β-diketiminate NCCCN planes, another geometry with non-classic hydrogen C-H⋯N bonding is feasible (iii). As the bimetallic complexes PYR-(ZnR) 2 were found to be completely inactive in CO 2 /epoxide copolymeriza-tion, it was reasoned that such a geometry might block metalmetal communication and synergistic effects. The pyridylene bridge in PYR is potentially a strongly coordinating donor that also may assist in incorporation of additional metal units: a magnesium hydride complex like (iv) could be envisioned. Here, we evaluate the magnesium hydride chemistry of the PYR ligand.
Results and discussion
We recently reported a convenient high-yield method for the synthesis of [(DIPPnacnac)MgH] 2 by thermally induced β-H elimination in the magnesium amidoborane precursor (DIPPnacnac)MgNH(iPr)BH 3 . 23 The analogue bimetallic complex PYR-[MgNH(iPr)BH 3 ] 2 can be prepared according to Scheme 3, but thermal decomposition led to formation of a BNBNproduct, presumably through an hydride intermediate. 23 We found that, in case of a 2,6-iPr 2 25 The product, which could be isolated in the form of yellow block-like crystals (56%), has been characterized by crystal structure determination (Fig. 1a , Table 1 ). Its structure is similar to that of PYR-[MgNH(iPr)BH 3 ] 2 and shows a near C 2 -symmetric complex with two B,N-bridging amidoborane anions. Their Mg⋯H, Mg⋯B and Mg-N distances average 2.10(2) Å, 2.546(2) Å and 2.126(1) Å, respectively, and are similar to those in the iPr-substituted complex. 23 The pyridylene bridge is symmetrically bridging the two Mg ions with rather long distances of 2.7-2.8 Å.
1 H NMR signals for PYR-[MgNH(DIPP)BH 3 ] 2 in toluene-d 8 are, at room temperature, rather broad. Cooling the sample to −50°C gives a set of sharp signals which allow for unambiguous NMR characterization. The NH and BH 3 groups show broad 1 H NMR signals at 3.13 ppm and 2.28 ppm, respectively.
The iPr groups in the ligand give rise to four doublet and two septet resonances and the same was found for the iPr groups in the NH(DIPP)BH 3 − ion.
In contrast to a toluene solution of (DIPPnacnac)MgNH-(DIPP)BH 3 , which decomposes into (DIPPnacnac)MgN(DIPP) = BH 2 and H 2 at forced conditions (120°C, 24 hours), 23 Scheme 1 Magnesium hydride complexes. The mechanism for the here observed THF-induced β-H elimination is subject of speculation. In light of the fact that the preliminary step for β-hydrogen elimination generally requires a low-coordinate metal center with an agostic β-H⋯metal contact, 26 addition of THF should rather prevent such process. Lewis-base induced β-H eliminations are rare. 27 We propose the following reaction sequence (Scheme 4): (i) coordination of THF results in slippage of a bridging amido- borane ion to terminal coordination and a BH 3 The stated air-bath. At 130°C the color changed via yellow-orange to dark red. Gas quantification by pumping the gas quantitatively into a calibrated burette of a Töpler pump system indicated the release of 1. 
Conclusions
The magnesium hydride chemistry with the 2,6-pridylene bridged bis-β-diketiminate ligand, PYR, has been investigated. 
